Research into the Fukushima meltdowns has given a new lease of life to a valuable group.
T he United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) is a relic of the cold war. Established in 1955 to study fallout from above-ground nuclear-weapons tests, the committee, which is based in Vienna, acted as one of the few channels for cooperation between the United States and the Soviet Union, and served to exchange information between East and West.
It was invaluable in its time: after the catastrophic meltdown at the Chernobyl nuclear power plant in Ukraine in 1986, the committee's ties to the Soviet Union allowed it to produce some of the first
A charter for geoengineering
A controversial field trial of technology to mitigate climate change has been cancelled, but research continues. A robust governance framework is sorely needed to prevent further setbacks.
governments to "when necessary, create new mechanisms for the governance and oversight of large-scale climate engineering research activities".
The SPICE fiasco starkly demonstrates the need for such mechanisms. For a project of such high profile to founder on problems of intellectual property, regulation or public protest would be bad enough. That it ran into difficulties in all three areas shows an underlying problem. Of the issues raised, intellectual property may turn out to be the easiest to resolve (see page 429). Science has a long and generally happy relationship with patents, including those for technology with the ability to drive worldwide change. Likewise, lessons on public engagement and dealing with protests can be taken from earlier rows over genetic modification, stem cells, fertility work and animal research.
More troubling is the lack of an overarching governance framework. Although the SPICE trial has been cancelled, other tests of geoengineering technology will surely follow. Other work, such as fiddling with clouds to make them more reflective or to try to bring on rain, touches on both climate-change mitigation and weather modification.
Geoengineers should keep trying. They should come together and draft detailed, practical actions that need to be taken to advance governance in the field. Regulation in these cutting-edge and controversial areas needs to be working before the experiments begin, rather than racing to catch up. ■ G eoengineering research has a problem. That much should be clear following last week's cancellation of a field trial for the Stratospheric Particle Injection for Climate Engineering (SPICE) project. The solutions to this problem are not so obvious, but they must be found -and fast.
The SPICE field trial was supposed to involve spraying water into the atmosphere at an altitude of 1 kilometre using a balloon and hosepipe, as part of a host of work exploring whether it is possible to mitigate global warming by introducing particles into the stratosphere to reflect some of the Sun's energy away from Earth.
But the field trial -which is only a small part of the overall SPICE project -became bogged down in protests and delays almost as soon as it was announced. Last week, as first reported by Nature, the project's lead investigator announced that it was being abandoned, citing concerns about intellectual-property rights, public engagement and the overall governance regime for such work.
Colleagues have leapt to the defence of the SPICE team, and praised its decision to continue with the theoretical strands of its work. Indeed, the researchers have acted with commendable honesty. But the SPICE issue is a perfect example of the problems that will persist until geo engineers grasp the nettle of regulation and oversight.
We have been here before. Work on 'fertilizing' the oceans to promote blooms of phytoplankton that would lock up carbon dioxide ran into similar protests and governance wrangles. In 2009, an experiment to test the idea by dumping tonnes of iron sulphate into the Southern Ocean caused huge public disquiet and went ahead only after further discussions.
Researchers argue that 'geoengineering' is a falsely inclusive term. They say that SPICE-style 'solar-radiation management' is completely different from ocean fertilization, and different again from carbon capture. But these technologies have similar aims and, when it comes to rules and regulations, they probably need to be dealt with together.
The geoengineering community has tried to bring some discipline to the emerging field. The 'Oxford Principles' -developed in 2010 by researchers at the University of Oxford, UK -offer some useful ground rules. They say that geoengineering should be regulated as a public good; there should be public participation in decision-making; research should be disclosed and results published openly; impacts should be assessed independently; and decisions to deploy the technologies should be made within a robust governance framework.
These are excellent principles. But they are vague, and cannot serve as a guide to conducting specific experiments in such a broad field.
A meeting of geoengineers in Asilomar, California, in 2010 -influenced by a meeting at the same location in 1975, when researchers hashed out guidelines for genetic engineering -produced similarly vague recommendations, such as the need to conduct research openly and to consult the public when planning research. It also called for go.nature.com/xhunqv independent assessments of the accident's aftermath and probable implications, at a time when they were sorely needed.
In recent years, however, UNSCEAR has seemed less useful. The cold war has ended, and above-ground nuclear testing is considered so gauche that even North Korea is unwilling to do it. The committee's weighty reports are no longer the first port of call for scientists studying the health effects of radiation, who prefer the convenience of online searches of the open literature. Even within UNSCEAR's small secretariat, some people wondered whether the committee had run its course.
And then, in 2011, came the meltdowns at the Fukushima Daiichi nuclear plant in Japan. Three reactors released radioactive contaminants into the environment and forced the evacuation of thousands of people. Phones at UNSCEAR started to ring again.
Asked to investigate, the committee brought together dozens of scientists from universities and government agencies around the world to review the available data. They are now mid-way through their work, and much remains to be done, but already the value of the exercise, and of the organization behind it, is becoming clear.
In the days after the Fukushima accident, Japanese citizens were bombarded with radiation readings. The numbers were delivered in obscure units with little or no context, along with limp reassurances from government authorities. The data were inconsistent, and frequently wrong. Those early readings have been followed by government surveys, academic assessments and independent models of varying quality and message. The cacophony has fed mistrust and fear among local residents and the wider public.
UNSCEAR, however, is carefully reviewing the shaky readings taken during the early days of the accident to establish which of them are useful. It is integrating data from a wide range of sources to see what information has been collected and how it has been calibrated. And it is building its own models to reconstruct exactly what was emitted by the reactors and when. The aim is to come up with a coherent picture of the accident by the end of next year. Much remains to be done, but this week UNSCEAR's working committee on Fukushima has been able to provide a comprehensive -and seemingly reassuring -view of radiation exposure among workers at the plant. That, combined with the available data on public exposure, indicates to many experts that the health effects from the accident will be minimal (see page 423).
Although some of the committee's scientists believe that its work will provide a measure of reassurance to the people of Japan, that is by no means certain. Many of UNSCEAR's members come from regulatory bodies in their home nations -what critics of the nuclear industry view as the establishment. As such, they may struggle to convince outsiders that they act in good faith. One way to build support and bridges with potential critics might be to take more seriously the data collected by independent groups such as concerned citizens and international nongovernmental organizations in the immediate aftermath of the disaster. The committee is already considering this, and it should proceed.
There will remain limits to the comfort that science can provide. Cancer is a disease of statistics: some workers will get ill and some will blame it on the dose they received. Indeed, one has already died of leukaemia that is, as far as anyone can tell, unrelated to the accident.
Nevertheless, UNSCEAR has been reborn. The committee is no longer a clearing house -it is a filter. Its work in the coming months and years will provide a strong, scientifically sound account of the Fukushima accident. It will bring consistency to the numbers and mould a single narrative from the disparate data sets. Not everyone will agree with the committee's conclusions, but they will provide a definitive point of reference for discussion and evaluation.
Accidents such as that at Fukushima are thankfully rare, and within a few years UNSCEAR may fade back into obscurity. It can be allowed to slumber, but it must not be forgotten. In the modern information age, its purpose is clearer than ever before. ■ "UNSCEAR will provide a strong, scientifically sound account of the Fukushima accident."
A whale of a story
A previously unknown sensory organ provides a lesson in coordination.
"T o produce a mighty book, you must choose a mighty theme. No great and enduring volume can ever be written on the flea, though many there be that have tried it. " Herman Melville, the author of Moby Dick and of that quote, certainly knew a mighty theme when he saw one. His masterpiece is as much a study on the behaviours of the sperm whales that Melville saw while serving on a whaling ship as it is an exploration of the motives and characters of the men who pursue them.
Sperm whales (Physeter catodon) have teeth, as Melville and his fictional Captain Ahab knew all too well. So how they catch and eat their prey, although a mighty theme, is not much of a story. More interesting, and much more mysterious, is how rorqual whales -those toothless giants of the oceans -manage to synchronize the multiple complex processes that they use to survive on little more than krill and small fish.
These creatures, which include the fin (Balaenoptera physalus), humpback (Megaptera novaeangliae) and blue whale (Balaenoptera musculus), have long puzzled biologists. How can they survive and sustain their huge bodies on such a meagre diet? How can they get enough food? The answer involves one of the greatest feats in the animal kingdom.
Rorqual whales capture much of their food by an extraordinary procedure known as lunge feeding. When a rorqual comes across a dense patch of prey, it accelerates through the water and open its mouth. As it does so, its mouth fills with water, suspended within which are the tiny animals that the whale wants. The amount of water that flows into the whale can more than double the creature's weight, and to accommodate it, blubbery pleats under the lower jaw expand, just as an accordion grows as it fills with air. The once sleek and streamlined whale now has the shape of a bloated tadpole. And it has a lot of water in its mouth.
To squeeze the water out again, the whale closes its jaws and pushes the water out through plates of keratin filters, which trap the food. In this way, rorqual whales can gulp and graze for hours, repeatedly slowing down then lunging through the water.
It is a unique process, and one that requires some special equipment. The shape of a rorqual's head is more reptilian than mammalian, with a giant skull and mandibles that are held together by unique jaw joints made from dense elastic matrices of fibre and cartilage and infused with oil. This system lets the whale open its jaws to nearly a right angle -ideal for gulping water. There is more: the lower mandible has a flexible joint at its centre, which allows the two sides to rotate. And the whale can turn its tongue inside out, pulling it backwards to create even more space for the water. As it does so, its open mouth experiences massive drag, which the creature mitigates by contracting its throat to force some of the water back out.
But how on Earth does a rorqual manage to coordinate this activity? On page 498, Nicholas Pyenson of the Smithsonian Institution in Washington DC and his colleagues describe a sensory organ that they discovered in the jaws of several species that might offer an answer. The organ, they say, seems to be involved in several lunge-feeding processes, including the opening of the jaws and the expansion of the throat. And that means that it may have helped to drive the evolution of the huge bodies of rorqual whales -their great and enduring volumes, as Melville might have put it. ■
